Ovarian follicles during the normal process of growth and maturation are accommodated spatially by structural rearrangements within the ovary. When follicular growth is artificially induced by gonadotrophic hormones, several of the processes involved in follicular maturation, such as an increase in ovarian vascularity and the rapid growth and multiplication of follicles, are accelerated or intensified. When ovulation does not take place, cystic follicles are formed. This intense proliferation and growth of the parenchymatous elements of the ovary may be directly related to events occurring in surrounding structures, and in particular in the ground substance (with basement membranes) of the connective tissue. From a study of fibrous elements of the ovary, Duke [1947] proposed that the connective tissue may arise in response to, or be accompanied by, alterations of the parenchyma both in developmental and cyclic stages. [1946, 1948] and Hotchkiss [1948]. The ground substance may vary in a reversible manner from a rigid gel to a more fluid and less resistant state, depending chiefly on the rate of replacement of glycoproteins, possibly through secretion by fibroblasts, and on the degree of depolymerization of the glycoproteins caused by enzymes of the mucinase class (collagenase, etc.). These general properties of ground substance appear to be especially important in the ovary, where orderly cyclic parenchymatous and stromal changes coincide.
Ovarian follicles during the normal process of growth and maturation are accommodated spatially by structural rearrangements within the ovary. When follicular growth is artificially induced by gonadotrophic hormones, several of the processes involved in follicular maturation, such as an increase in ovarian vascularity and the rapid growth and multiplication of follicles, are accelerated or intensified. When ovulation does not take place, cystic follicles are formed. This intense proliferation and growth of the parenchymatous elements of the ovary may be directly related to events occurring in surrounding structures, and in particular in the ground substance (with basement membranes) of the connective tissue. From a study of fibrous elements of the ovary, Duke [1947] proposed that the connective tissue may arise in response to, or be accompanied by, alterations of the parenchyma both in developmental and cyclic stages.
Recent studies of the ground substance and basement membranes of a variety of normal and abnormal structures have suggested the following conclusions concerning the relation of stroma to the parenchymatous elements of organs. Basement membrane and ground substance are an optically homogeneous intracellular part of tissues which is pervaded by reticular, elastic and collagenous fibrils, and which completely encloses all parenchvmatous and stromal cells and structures [Gersh & Catchpole, 19491 . The homogeneous component of the basement membrane and ground substance consists of mucopolysaccharides (glycoproteins) which are stained by techniques described by McManus [1946 McManus [ , 1948 and Hotchkiss [1948] . The ground substance may vary in a reversible manner from a rigid gel to a more fluid and less resistant state, depending chiefly on the rate of replacement of glycoproteins, possibly through secretion by fibroblasts, and on the degree of depolymerization of the glycoproteins caused by enzymes of the mucinase class (collagenase, etc.) . These general properties of ground substance appear to be especially important in the ovary, where orderly cyclic parenchymatous and stromal changes coincide.
METHODS
The Altmann-Gersh freezing-drying method [Gersh, 1949] [Hotchkiss, 1948] , and also the intravital dye, Evans blue. After injection into the circulation, the dye forms a dissociable complex with plasma proteins [Le Veen & Fishman, 1947] [Catchpole, 1949; Gersh & Catchpole, 1949; Perl & Catchpole, 1949] .
Weanling and young adult female rats of the Sprague-Dawley strain were used. The adults were followed throughout three complete cycles by the vaginal smear tech¬ nique, and twenty animals were selected which showed regular 4-to 5-day cycles. During the succeeding cycle, six of these animals were taken at di-oestrus, four at prooestrus (nucleated epithelial cells, no leucocytes), five at oestrus (full cornification) and five at post-oestrus (leucocytic invasion). The animals were injected through a tail vein with 0-5 ml. of a 1-25% Evans blue solution, and were suddenly killed 10 min. later. The loose tissue surrounding the ovaries was ligatured, and the ovaries with their contained blood were removed and frozen directly in ¿«mentane at about -150°C.
and dried at about -30°C. One ovary of each animal was embedded in paraffin at 58°C. and the other in paraffin at 52°C. The first ovary was sectioned serially at 6/x and the sections were stained with haematoxylin and eosin, or, after denaturation overnight in alcohol, by the Hotchkiss procedure. The second was sectioned serially at 30/i and selected sections were mounted in mineral oil and examined directly.
In a second series weanling rats aged 26-30 days were treated with pregnant mares' serum gonadotrophin (Gonadin, Cutter)* for varying periods. Treatment and pro¬ cedure in four groups of animals were as follows: group A: 25 r.u., killed at 18, 36, 60 hr.; group B: 100 r.u., killed at 3 and 6 hr.; group C: 2 r.u., killed at 72 hr.; group D : normal mares' serum controls, killed at 18, 36, and 60 hr. Ten minutes before death, each animal received 0-5 ml. Evans blue and the procedures thereafter used were the same as above.
A further series of control animals was prepared in the following way : Evans blue was injected (0-5 ml. of 1-25% solution) into one group, and 1 hr. later this was re¬ inforced by a second injection of 0-25 ml. of dye. These animals were killed after 2 hr. Animals singly injected at the same time were killed after 10 min. The ovaries were prepared in the customary manner.
RESULTS
In the normal rat the extracellular distribution of Evans blue duplicates that of glycoproteins stained red by the periodic acid-leucofuchsin technique. The intravital dye is found in the ground substance of the stroma, the follicular fluid, the zona pellucida, and the core of the corpora lutea (sites described by Harter [1948] as con¬ taining glycoproteins) and also in the plasma in all blood vessels (PL 1). Since the amount of reacting material in the ground substance is directly related to the intensity of the red stain, it is possible to follow changes in the reactivity of the glycoprotein during the oestrous cycle. The most prominent single feature is the increased staining density of ovarian connective tissue during pro-oestrus and oestrus. At the same periods, more Evans blue is deposited in the stroma than during other stages of the cycle.
The increased density of glycoprotein staining and of Evans blue is even more pro¬ nounced after gonadotrophin stimulation than during oestrus. For example, with the leucofuchsin stain, the connective tissue appears redder 18-60 hr. after a large dose of hormone, or 72 hr. after a small dose. This is particularly prominent in the theca externa, which after stimulation appears always to be deeper stained than the ground substance elsewhere. It is of interest that the basement membrane of blood vessels, normally very prominent [Harter, 1948] , becomes much less so, or is not perceptible.
At the same time, more Evans blue is visible in the connective tissue of all stimulated ovaries than of unstimulated control ovaries, or normal cyclic ones, and the increase is proportional to the increased dosage or time of action of the hormone.
In order to eliminate, as far as possible, the factor of increased blood supply to the ovary in the Evans blue experiments, the time from injection to killing was extended from 10 min. to 2 hr. and the intravascular concentration of dye was reinforced at the end of 1 hr., as described. Young rats 30-35 days old were used. In this way the tissues were effectively exposed to dye for at least twelve times as long as in the standard procedure. The ovary was found to be very slightly bluer than during the shorter time of exposure, but not more so than by the added increment of colour acquired by con¬ nective tissues generally (due to slow diffusion, action of macrophages, etc.). The con¬ trol ovary depicted (PL 1) was exposed to this more extensive Evans blue action.
Previous experiments had shown that capillary permeability per se was of little importance in indicating the localization of Evans blue, and that the determining factor was the state of depolymerization of the ground substance and basement membranes of a region [Gersh & Catchpole, 1949] . The [Gersh & Catchpole, 1949] , have been considered in relation to the connective tissue of the ovary. The first of these is its tendency by virtue of its mucopolysaccharide composition, to undergo depolymerization, and thereby change its condition from alcohol and water insolubility to water solubility and alcohol insolubility. This change is accompanied by an alteration in physical state from a rigid gel to a more fluid consistency. The second aspect considered is the almost diagnostic ability of connective tissue altered in this way to combine with the vital dye Evans blue. The changes observed in the ovary of the rat after stimulation with gonadotrophic hor¬ mone, and in the course of the cycle, indicate the occurrence of these processes in the ovarian connective tissue. The reddening of the connective tissue observed after hormonal treatment and in pro-oestrus has been interpreted as a first stage in depoly¬ merization of ground substance and basement membranes. This process may involve swelling and release of groups susceptible to oxidation in the Hotchkiss procedure. It occurs to the greatest extent in connective tissue in the region of the theca externa. Glycoprotein was first observed histologically in the follicular fluid by Harter [1948] , 3. These changes may be mediated by enzymes of the mucinase class.
